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(54) Clinical laboratory apparatus

(57) A clinical laboratory apparatus includes a plu-
rality of reaction cuvettes, a first dispenser, a second dis-
penser, a controller, and an analyzer. A subject sample
and a reagent are mixed in each of the plurality of reaction
cuvettes. The first dispenser is configured to dispense
the subject sample into each of the plurality of reaction
cuvettes. The second dispenser is configured to dis-
pense the reagent into each of the plurality of reaction

cuvettes so that the subject sample and the reagent are
mixed. The controller is configured to categorize the plu-
rality of reaction cuvettes into at least first and second
groups, to designate at least first and second analysis
items among two or more analysis items with respect to
the subject sample, to control the second dispenser to
avoid dispensing the reagent relevant to the first analysis
item into the second group of the reaction cuvettes. The
analyzer is configured to analyze a mixed result.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. P2003-402805, filed on December 2, 2003, the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0002] The present invention relates to a clinical labo-
ratory apparatus and a method of controlling a reagent
dispensation regarding two or more analysis items.

DISCUSSION OF THE BACKGROUND

[0003] A clinical laboratory apparatus is typically used
to measure concentration or activity of enzyme or agent
to be measured included in a subject sample. This meas-
urement is usually achieved by determining, based on
measuring light transmission quantity, color tone varia-
tion caused by reaction between the subject sample dis-
pensed in a reaction cuvette and reagent relevant to an
analysis item.
[0004] When various analysis items are measured, us-
ing a plurality of reaction cuvettes, one reaction cuvette
is assigned to each analysis item at random. Reagent
relevant to the analysis item and the subject sample are
dispensed for the measurement. After the measurement,
the used reaction cuvette is usually cleaned and dried
for another measurement. One or more components in-
cluded in some types of reagent, however, cannot be
removed from the reaction cuvette in the ordinary clean-
ing and dry operation. Such remaining components may
react to one or more components included in reagent for
another analysis item if the same reaction cuvette is used.
In this case, an analysis result of such another analysis
item may be affected by the reaction between the remain-
ing component(s) in the reaction cuvette and the one or
more components included in the reagent for another
analysis item.
[0005] For example, as described in Japanese Patent
Application Publication No. 2000-287700, when the neu-
tral fat is measured, reagent for analyzing the neutral fat
is used in a reaction cuvette. The lipoprotein lipase in-
cluded in the reagent may be remained or adsorbed in
the reaction cuvette without being removed by the ordi-
nary cleaning and dry operation. Accordingly, the ad-
sorbed lipoprotein lipase may affect the measurement of
the lipase if the lipase is measured with the reaction cu-
vette used for the measurement of the neutral fat. This
may occur even when the reaction cuvette was used,
before the measurement of the lipase, for a measurement
of the third analysis item which is not affected by the
lipoprotein lipase and is not affectable to the measure-

ment of the lipase.
[0006] In order to avoid the above problem, information
of a set of one affecting analysis item and one analysis
item to be affected is input to and stored in the clinical
laboratory apparatus. When a reaction cuvette used for
the affecting analysis item comes for a measurement of
the analysis item to be affected, the reaction cuvette is
skipped so that another reaction cuvette which is not used
for the affecting analysis item can be used for the analysis
item to be affected. This technique is described, for ex-
ample, in Japanese Patent No. 2509591.
[0007] One or more components remaining on an in-
ternal 1 surface of the skipped reaction cuvette may not
be removed even if the skipped reaction cuvette is
cleaned and dried several times in an ordinary manner.
In addition, there is a possibility that such a reaction cu-
vette comes again for a measurement of the analysis
item to be affected by the remaining components. There-
fore, when such unremoved component existence and a
possible use of the same reaction cuvette in an affectable
manner are understood to occur in advance, a dedicated
detergent may be put into the skipped reaction cuvette
and kept until the next cleaning and dry occasion. That
is, the skipped reaction cuvette may be macerated in the
dedicated detergent as an additional cleaning.
[0008] As described above, in some cases, remaining
components on a reaction cuvette used for a measure-
ment of an affecting analysis item may affect an analysis
(or measurement) result of an analysis item to be affected
by the remaining components if the reaction cuvette is
also used for the measurement of the analysis item to be
affected. The dedicated detergent may be required to
clean the remaining components. Further, if the reaction
cuvette is skipped, a throughput of use of a plurality of
reaction cuvettes is deteriorated.

SUMMARY OF THE INVENTION

[0009] According to a first aspect of the present inven-
tion, there is provided a clinical 1 laboratory apparatus.
The apparatus includes a plurality of reaction cuvettes,
a first dispenser, a second dispenser, a controller, and
an analyzer. A subject sample and a reagent are mixed
in each of the plurality of reaction cuvettes. The first dis-
penser is configured to dispense the subject sample into
each of the plurality of reaction cuvettes. The second
dispenser is configured to dispense the reagent into each
of the plurality of reaction cuvettes so that the subject
sample and the reagent are mixed. The controller is con-
figured to categorize the plurality of reaction cuvettes into
at least first and second groups, to designate at least first
and second analysis items among two or more analysis
items with respect to the subject sample, to control the
second dispenser to avoid dispensing the reagent rele-
vant to the first analysis item into the second group of
the reaction cuvettes. The analyzer is configured to an-
alyze a mixed result.
[0010] According to a second aspect of the present
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invention, there is provided a method of controlling a re-
agent dispensation in a clinical laboratory apparatus. The
clinical laboratory apparatus includes a plurality of reac-
tion cuvettes, a first dispenser, a second dispenser, and
an analyzer. A subject sample and a reagent are mixed
in each of the plurality of reaction cuvettes. The first dis-
penser is configured to dispense the subject sample into
each of the plurality of reaction cuvettes. The second
dispenser is configured to dispense the reagent into each
of the plurality of reaction cuvettes so that the subject
sample and the reagent are mixed. The analyzer is con-
figured to analyze a mixed result. The method begins by
categorizing the plurality of reaction cuvettes into at least
first and second groups and designating at least first and
second analysis items among two or more analysis items
with respect to the subject sample. The method continues
by controlling the second dispenser to avoid dispensing
the reagent relevant to the first analysis item into the sec-
ond group of the reaction cuvettes and dispensing the
reagent relevant to the second analysis item into the first
group of the reaction cuvettes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A more complete appreciation of embodiments
of the present invention and many of its attendant advan-
tages will be readily obtained by reference to the following
detailed description considered in connection with the
accompanying drawings, in which:

FIG. 1 illustrates an exemplary configuration of a clin-
ical laboratory apparatus;
FIG. 2 illustrates a reaction cuvette line information
table showing a relationship between reaction cu-
vette ID numbers and lines;
FIG. 3 illustrates a designated item line information
table showing a relationship between lines and anal-
ysis items;
FIG. 4 illustrates an analysis request information ta-
ble showing requested analysis items with respect
to each subject sample;
FIG. 5 is a flowchart for explaining an exemplary pro-
cedure of measurements of analysis items;
FIG. 6 illustrates an analysis item line information
table showing an exemplary assignment of reaction
cuvette ID numbers to analysis items to be meas-
ured;
FIG. 7 illustrates a modified analysis item line infor-
mation table showing reassigned reaction cuvette ID
numbers;
FIG. 8 illustrates another modified analysis item line
information table showing reassigned reaction cu-
vette ID numbers; and
FIG. 9 illustrates another modified analysis item line
information table corresponding to the modified anal-
ysis item line information table shown in FIG. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0012] Embodiments of the present invention will 1 be
described with reference to the accompanying drawings.
[0013] FIG. 1 illustrates an exemplary configuration of
a clinical laboratory apparatus. As shown in FIG. 1, a
clinical 1 laboratory apparatus 18 may include an analy-
sis unit 19, a controller 20, a memory 21, and an operation
unit 22. The analysis unit 19 analyzes a subject sample.
The controller 20 controls the analysis unit 19 and imple-
ments various information processing. The memory 21
stores information. The operation unit 22 is used for in-
putting information so as to operate the clinical laboratory
apparatus 18.
[0014] The analysis unit 19 may includes reagent racks
1, reagent storages 2 and 3, reaction cuvettes 4, a reac-
tion disk 5, a disk sampler 6, reagent bottles 7, the first
reagent dispensing arm 8, the second reagent dispens-
ing arm 9, a dispensing arm 10, a mixing unit 11, a clean-
ing unit 12, a photometer unit 13, the first reagent dis-
pensing probe 14, the second reagent dispensing probe
15, a dispensing probe 16, and subject sample contain-
ers 17.
[0015] The reagent racks 1 house a plurality of reagent
bottles 7. The reagent storages 2 and 3 are capable of
housing the reagent racks 1, respectively. The reaction
disk 5 formed like a ring places the reaction cuvettes 4
in a circumferential fashion. The disk sampler 6 places
the subject sample containers 17. The reagent storages
2 and 3, the reaction disk 5, and the disk sampler 6 can
be rotated by one or more driving units (not shown in
FIG. 1) . The reagent bottles 7 have reagent reacting to
various components of the subject sample. The first and
second reagent dispensing arms 8 and 9 dispense the
reagent into the reaction cuvettes 4. The dispensing arm
10 dispenses the subject samples into the reaction cu-
vettes 4. The mixing unit 11 mixes or stirs the dispensed
reagent and subject sample. The cleaning unit 12 cleans
and dries the reaction cuvettes 4. The photometer unit
13 illuminates light to the reaction cuvettes 4 and meas-
ures absorbance transformation of the mixed reagent
and subject sample. The first reagent dispensing probe
14 is provided at an end of the first reagent dispensing
arm 8 so as to dispense the reagent to the reaction cu-
vettes 4. Similarly, the second reagent dispensing probe
15 is provided at an end of the second reagent dispensing
arm 9 so as to dispense the reagent to the reaction cu-
vettes 4. The dispensing probe 16 is provided at an end
of the dispensing arm 10 so as to dispense the subject
sample to the reaction cuvettes 4. The subject sample
container 17 has the subject samples.
[0016] A basic operation of the analysis unit 19 is as
follows. The subject sample in the subject sample con-
tainer 17 is dispensed to the reaction cuvettes 4 placed
in the reaction disk 5 by the dispensing probe 16 provided
at the dispensing arm 10. The reagent in the reagent
bottles 7 which is relevant to measurements of one or
more analysis items with respect to the subject sample
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is dispensed to the reaction cuvettes 4 placed in the re-
action disk 5 by the first reagent dispensing probe 14
provided at the first reagent dispensing arm 8 and/or the
second reagent dispensing probe 15 provided at the sec-
ond reagent dispensing arm 9.
[0017] The reaction cuvettes 4 in which the subject
sample and the reagent are dispensed are brought to the
mixing unit 11 by the rotation of the reaction disk 5. The
subject sample and the reagent in the reaction cuvettes
4 are stirred and mixed for making them to react to each
other. The reaction cuvettes 4 are then brought to a pho-
tometry position of the photometer unit 13 by the rotation
of the reaction disk 5. One or more particular components
included in the reacted subject (i.e., the mixed subject
sample and reagent) are measured for analysis by the
photometer unit 13. After the measurement, the reaction
cuvettes 4 are brought to the cleaning unit 12 so as to
be cleaned and dried for further use. The content of the
reaction cuvettes 4 may be disposed before the cleaning.
[0018] The controller 20 renders each unit of the anal-
ysis unit 19 to be operative in a predetermined sequence
in accordance with instruction signals input from the op-
eration unit 22. The controller 20 may also have various
information processing features including a control of
making item information of each analysis item to be
measured to be stored in the memory 21.
[0019] The operation unit 22 includes, for example,
one or more of a keyboard, a mouse, instruction buttons,
switches, a joy stick, a track ball, and a touch key panel.
By operating the above means, various types of informa-
tion or instruction can be input to the clinical laboratory
apparatus 18.
[0020] FIG. 2 illustrates a reaction cuvette line infor-
mation table 23 showing a relationship between reaction
cuvette identification (ID) numbers and lines. The lines
are assigned to the reaction cuvette ID numbers as
groups of the reaction cuvettes 4. Although each of the
reaction cuvette ID numbers is categorized to one of two
lines A and B in FIG. 2, the number of lines is not limited
to two. The reaction cuvette line information table 23 may
be input or instructed through the operation unit 22 and
stored in the memory 21. For example, the necessary
number of lines may be instructed from the operation unit
22, and in response, the lines are automatically assigned
to the reaction cuvette ID numbers by the controller 20.
Alternatively, an operator of the clinical laboratory appa-
ratus 18 may input and assign a line A or B to the reaction
cuvettes ID numbers. The reaction cuvette line informa-
tion table 23 may be stored in the memory 21.
[0021] FIG. 2 is an example of a case that one hundred
and sixty-five reaction cuvettes 4 are provided in a single
line along the ring-formed reaction disk 5. Each of the
reaction cuvettes 4 is given a unique reaction cuvette ID
number from among one to one hundred and sixty-five.
Once one of the reaction cuvette 4 has been given the
reaction cuvette ID number ’1’, all the rest of the reaction
cuvettes 4 may be inevitably given their reaction cuvette
ID numbers. That is, the reaction cuvette 4 placed next

to the reaction cuvette 4 given the reaction cuvette ID
number ’1’ is given the reaction cuvette ID number ’2’. In
a similar manner, the reaction cuvette ID numbers ’3’ to
’165’ are given to the rest of the reaction cuvettes 4 in
turn. Then, the reaction cuvettes 4 given odd numbers
are categorized to a line A (or a group A). The reaction
cuvettes 4 given even numbers are categorized to a line
B (or a group B).
[0022] In practice, before measurements of one sub-
ject sample, it may not be known which of the reaction
cuvette 4 to use first for dispensing the subject sample
and the reagent. The reaction cuvette 4 to use first may
be determined in accordance with the use of reaction
cuvettes 4 in measurements of a previous subject sam-
ple. In other words, a plurality of analysis items are typ-
ically measured for one subject sample. One reaction
cuvette 4 is assigned to one analysis item. Therefore,
when three analysis items are measured, for example,
for a subject sample A with the reaction cuvettes 4 given
the e reaction cuvette ID numbers ’33’ to ’35’, the reaction
cuvette 4 given the reaction cuvette ID number ’36’ is the
first one to use for the first analysis item of the next subject
sample B, in principle. In this principle, the reaction cu-
vette 4 to use for the second analysis item of the subject
sample B can be the reaction cuvette 4 given the reaction
cuvette ID number ’37’. Similar rules are applied, in prin-
ciple, for the rest of the analysis items of the subject sam-
ple B.
[0023] After use of the reaction cuvette 4 given the
reaction cuvette ID number ’165’, the reaction cuvette 4
given the reaction cuvette ID number ’1’ may be used
since they are provided in a single line in the ring-formed
reaction disk 5.
[0024] FIG. 3 illustrates a designated item line infor-
mation table 24 showing a relationship between lines and
analysis items. The analysis items shown in the desig-
nated item line information table 24 are those required
to be measured in different reaction cuvettes 4 .
[0025] The clinical laboratory apparatus 18 can typi-
cally measure and analyze the subject sample with rea-
gent for various analysis items, for example, fifty items
from an analysis item 1 to an analysis item 50. FIG. 3
shows that analysis items 2 and 4 are required to be
measured in different reaction cuvettes 4. The analysis
item 2 may affect the analysis item 4 through the reaction
cuvette 4. Alternatively, the analysis item 4 may affect
the analysis item 2 through the reaction cuvette 4. As
another alternative example, the analysis items 2 and 4
may affect each other through the reaction cuvette 4. The
relationship between the analysis items 2 and 4 is that
one analysis item may be an affecting or affectable (here-
inafter referred to as affecting) item and the other analysis
item may be an affected item.
[0026] In detail, the first relationship between the anal-
ysis items 2 and 4 may be as follows. One or more com-
ponents of reagent, used to measure the analysis item
2, remaining in the reaction cuvette 4 may act or behave
something to affect a result of a measurement of the anal-
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ysis item 4 if the measurement of the analysis item 4 is
conducted with the same reaction cuvette 4. One exam-
ple of the action (behavior) is that the one or more re-
maining components may react to one or more compo-
nents of reagent used to measure the analysis item 4, to
a subject sample with respect to the analysis item 4,
and/or to one or more components of a mixed (or reacted)
result of the reagent and the subject sample with respect
to the analysis item 4. Another example of the action
(behavior) is that the one or more components of reagent,
used to measure the analysis item 2, remaining in the
reaction cuvette 4 may disturb at least part of reaction
between the reagent and the subject sample with respect
to the analysis item 4. In both examples, the result of the
measurement of the analysis item 4 may be affected by
the one or more components of reagent, used to measure
the analysis item 2, remaining in the reaction cuvette 4.
[0027] The second relationship between the analysis
items 2 and 4 may be as follows. One or more compo-
nents of reagent, used to measure the analysis item 4,
remaining in the reaction cuvette 4 may act or behave
something to affect a result of a measurement of the anal-
ysis item 2 if the measurement of the analysis item 2 is
conducted with the same reaction cuvette 4. One exam-
ple of the action (behavior) is that the one or more re-
maining components may react to one or more compo-
nents of reagent used to measure the analysis item 2, to
a subject sample with respect to the analysis item 2,
and/or to one or more components of a mixed (or reacted)
result of the reagent and the subject sample with respect
to the analysis item 2. Another example of the action
(behavior) is that the one or more components of reagent,
used to measure the analysis item 4, remaining in the
reaction cuvette 4 may disturb at least part of reaction
between the reagent and the subject sample with respect
to the analysis item 2. In both examples, the result of the
measurement of the analysis item 2 may be affected by
the one or more components of reagent, used to measure
the analysis item 4, remaining in the reaction cuvette 4 .
[0028] Although only one of the first and second rela-
tionships described above is enough to establish an af-
fecting and affected relationship, the analysis items 2 and
4 may have a mutually affecting and affected relationship.
That is, both of the first and second relationships may
exist between the analysis items 2 and 4.
[0029] In the above description, the remaining compo-
nents mean components which have not been removed
from the reaction cuvette 4 in the ordinary cleaning and
dry operation by the cleaning unit 12.
[0030] As shown in FIG. 3, since the analysis items 2
and 4 are required to be measured in different reaction
cuvettes 4 because of the above reasons, the analysis
item 2 is designated to the line A while the analysis item
4 is designated to the line B. Accordingly, the reaction
cuvette 4 to be used to measure the analysis item 2 can
always be controlled to be the reaction cuvette 4 cate-
gorized to the line A in the reaction cuvette line informa-
tion table 23. Similarly, the reaction cuvette 4 to be used

to measure the analysis item 4 can always be controlled
to be the reaction cuvette 4 categorized to the line B in
the reaction cuvette line information table 23. As a result,
any one reaction cuvette 4 is never shared in the meas-
urements of the analysis items 2 and 4 unless such re-
action cuvette 4 is cleaned with the dedicated detergent.
[0031] In FIG. 3, the analysis item 2 may alternatively
be designated to the line B while the analysis item 4 may
alternatively be designated to the line A.
[0032] If there is another pair of an affecting analysis
item and an affected analysis item which are neither af-
fecting nor affected by the analysis items 2 and 4, such
affecting analysis item and affected analysis item can
also be designated to the lines A and B, respectively.
[0033] Further, if there is another analysis item which
is affecting at least one of the analysis items 2 and 4
and/or is affected by at least one of the analysis items 2
and 4, another line C is required and such another anal-
ysis item is designated to the line C. In this case, lines
A, B, and C may repeatedly be assigned to the reaction
cuvette ID numbers one to one hundred and sixty-five,
in the reaction cuvette line information table 23. If it is
necessary to change the line assignment from A and B
to A, B, and C, it may be necessary to clean all the reaction
cuvettes 4 with the dedicated detergent so as to remove
the remaining components. Otherwise, it may happen
that one reaction cuvette 4 newly categorized to the line
A used to be categorized to the line B and affects a meas-
urement of the analysis item 2 when the one reaction
cuvette 4 is used to measure the analysis item 2. To avoid
this problem without cleaning with the dedicated deter-
gent, it may be necessary to determine possible number
of lines and categorize the reaction cuvette ID numbers
into the determined number of lines in the reaction cu-
vette line information table 23 in advance, considering
all the types of analysis items and their affecting/affected
relationships.
[0034] FIG. 4 illustrates an analysis request informa-
tion table 25 showing requested analysis items with re-
spect to each subject sample. In FIG. 4, it is requested
to measure the analysis items 2, 4, and 5 with respect to
a subject sample 1. It is also requested to measure the
analysis items 2, 3, 6, and 49 with respect to a subject
sample 2. In addition, it is requested to measure the anal-
ysis items 2, 4, 7, and 8 with respect to a subject sample 3.
[0035] When the analysis item 1 has a top priority in
the measurement order while the analysis item 50 has a
least priority, the measurements are basically conducted
in the order of the analysis items 2, 4, and 5 with respect
to the subject sample 1, the analysis items 2, 3, 6, and
49 with respect to the subject sample 2, and the analysis
items 2, 4, 7, and 8 with respect to the subject sample 3,
according to a principle. This order, however, may be
altered so as to avoid the affecting problem described
above.
[0036] FIG. 5 is a flowchart for explaining an exemplary
procedure of measurements of analysis items. The pro-
cedure may be implemented by the controller 20 in ac-
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cordance with a control program stored in the memory
21 and the information, for example, as shown in FIGS.
2 and 3, stored in the memory 21.
[0037] The operator of the clinical laboratory system
18 operates the operation unit 22 to input a start com-
mand so that measurements of desired analysis items
begin with respect to subject samples obtained from one
or more specimens such as, for example, patients. The
operator further inputs information to select the desired
analysis items by, for example, directly inputting informa-
tion of desired analysis items or their item numbers,
pressing buttons corresponding to the desired analysis
items on the operation unit 22, or clicking on icons cor-
responding to the desired analysis items in a monitor of
the clinical laboratory apparatus 18. Based on the selec-
tion, the analysis request information table 25 is prepared
as shown in FIG. 4.
[0038] Based on the reaction cuvette line information
table 23 and the analysis request information table 25,
the controller 20 prepares an analysis item line informa-
tion table 26 as shown in FIG. 6 by assigning the reaction
cuvette line information as analysis item line information
to the selected analysis items (or analysis items to be
measured) (step S1). In FIG. 6, the analysis item line
information may include the reaction cuvette ID numbers
and line information as similar to the reaction cuvette line
information. The analysis item 2 is assigned to the reac-
tion cuvette ID number ’1’ in FIG. 6, but this is only an
example. As already described, the reaction cuvette ID
number to be assigned to the first analysis item (the anal-
ysis item 2 in FIG. 6) may be determined in accordance
with the use of the reaction cuvettes 4 in measurements
of a previous subject sample (see also FIG. 9).
[0039] Once the reaction cuvette ID number is deter-
mined for the analysis item 2, other analysis items to be
measured may inevitably be assigned to the following
reaction cuvette ID numbers at this stage as shown in
FIG. 6.
[0040] The controller 20 then refers to the designated
item line information table 24 so as to determine if there
are designated analysis items or not (step S2). If there
is no designated analysis item in the designated item line
information table 24, the procedure proceeds to step S7.
Step S7 will be described later.
[0041] According to the designated item line informa-
tion table 24 shown in FIG. 3, the controller 20 determines
that there are two designated analysis items, i.e., the
analysis item 2 designated to the line A and the analysis
item 4 designated to the line B. Responsive to the deter-
mination, the controller 20 further refers to the analysis
item line information table 26 and determines whether
the designated analysis items 2 and 4 are included (or
selected) as the analysis items to be measured in the
analysis item line information table 26 (step S3). If no
designated analysis item is included in the analysis item
line information table 26, the procedure proceeds to step
S7.
[0042] According to the analysis item line information

table 26 shown in FIG. 6, the controller 20 determines
that the designated analysis items 2 and 4 are included
as the analysis items to be measured in the analysis item
line information table 26.
[0043] The controller 20 compares the lines of the re-
action cuvette ID numbers assigned to the analysis items
2 and 4 in the analysis item line information table 26 to
the lines designated to the analysis items 2 and 4 in the
designated item line information table 24. The controller
20 determines whether the lines of the reaction cuvette
ID numbers assigned to the analysis items 2 and 4 in the
analysis item line information table 26 are identical to the
lines designated to the analysis items 2 and 4 in the des-
ignated item line information table 24 (step 4). If all the
lines in the analysis item line information table 26 are
identical to the designated lines, the procedure proceeds
to step S7.
[0044] According to the analysis item line information
table 26 shown in FIG. 6, the controller 20 determines
that the lines of the reaction cuvette ID numbers assigned
to the analysis items 2 and 4 are not identical to the des-
ignated lines in part. For example, the analysis items 2
and 4 selected with respect to the subject sample 1 are
assigned to the lines A and B, respectively, which are
identical to the designated line information in the desig-
nated item line information table 24. However, the anal-
ysis item 2 selected with respect to the subject sample
2 is assigned to the line B, which is not identical to the
line information (i.e. line A) in the designated item line
information table 24, as shown in FIG. 6. Also, the anal-
ysis items 2 and 4 selected with respect to the subject
sample 3 are assigned to the lines B and A, respectively,
which are not identical to the designated line information
(i.e. line A and line B) in the designated item line infor-
mation table 24.
[0045] The controller 20 alters the line assignment for
the above analysis item 2 with respect to the subject sam-
ple 2 and the analysis items 2 and 4 with respect to the
subject sample 3 by reassigning the reaction cuvette ID
numbers to these analysis items (step S5).
[0046] For example, the controller 20 may counter-
change the reaction cuvette ID number originally as-
signed to the analysis item which is required to change
the line and the reaction cuvette ID number originally
assigned to the analysis item which is not designated in
the designated item line information table 24. As shown
in FIG. 7, the reaction cuvette ’4’ categorized to the line
B which was assigned to the analysis item 2 with respect
to the subject sample 2 is reassigned to the analysis item
3 with respect to the subject sample 2. In exchange for
this reassignment, the reaction cuvette ’5’ categorized to
the line A which was assigned to the analysis item 3 with
respect to the subject sample 2 is reassigned to the anal-
ysis item 2 with respect to the subject sample 2. Accord-
ingly, the line A reassigned to the analysis item 2 with
respect to the subject sample 2 becomes identical to the
designated line in the designated item line information
table 24.
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[0047] As another example, the controller 20 may
counterchange the reaction cuvette ID number originally
assigned to the analysis item which is required to change
the line and the reaction cuvette ID number originally
assigned to the analysis item which is also required to
change the line. As shown in FIG. 7, the reaction cuvette
’8’ categorized to the line B which was assigned to the
analysis item 2 with respect to the subject sample 3 is
reassigned to the analysis item 4 with respect to the sub-
ject sample 3. In exchange for this reassignment, the
reaction cuvette ’9’ categorized to the line A which was
assigned to the analysis item 4 with respect to the subject
sample 3 is reassigned to the analysis item 2 with respect
to the subject sample 3. Accordingly, the line A reas-
signed to the analysis item 2 with respect to the subject
sample 3 becomes identical to the designated line in the
designated item line information table 24. Also the line B
reassigned to the analysis item 2 with respect to the sub-
ject sample 3 becomes identical to the designated line
in the designated item line information table 24. In this
example, the exchange may preferably be implemented
between two analysis items with respect to the same sub-
ject sample.
[0048] Reassignment by the controller 20 is not limited
to the above two examples, but may be accomplished
by any other possible ways. Such possible ways include
an example shown in FIG. 8 and an exchange with the
reaction cuvette ID number which is not assigned to any
analysis item as long as the line assigned to the reaction
cuvette ID number is appropriate for the exchange.
[0049] After the reassignment by the controller 20,
measurements of the analysis items may be conducted
with reaction cuvettes 4 in a predetermined order in ac-
cordance with a modified analysis item line information
table 27 shown in FIG. 7 (step S6) . Since the reaction
cuvettes 4 are provided in the reaction disk 5 in the order
of the reaction cuvette ID numbers, the measurements
are basically conducted from the analysis item 2 with
respect to the subject sample 1. After the measurement
of the analysis item 5 with respect to the subject sample
1, the measurement may be conducted on the analysis
item 3 with respect to the subject sample 2. The analysis
item 2 with respect to the subject sample 2 may be meas-
ured after the analysis item 3 with respect to the subject
sample 2. The measurement of the analysis item 2 with
respect to the subject sample 2 is conducted with the
reaction cuvette 4 given the reaction cuvette ID number
5 categorized to the line A.
[0050] Similarly, after the measurement of the analysis
item 49 with respect to the subject sample 2, the meas-
urement may be conducted on the analysis item 4 with
respect to the subject sample 3. The analysis item 2 with
respect to the subject sample 3 may be measured after
the analysis item 4 with respect to the subject sample 3.
The measurement of the analysis item 4 with respect to
the subject sample 3 is conducted with the reaction cu-
vette 4 given the reaction cuvette ID number 8 catego-
rized to the line B. The measurement of the analysis item

2 with respect to the subject sample 3 is conducted with
the reaction cuvette 4 given the reaction cuvette ID
number 9 categorized to the line A.
[0051] In step S7, measurements of the analysis items
may be conducted with reaction cuvettes 4 in a prede-
termined order in accordance with the analysis item line
information table 26 shown in FIG. 6. The measurements
are basically conducted from the analysis item 2 with
respect to the subject sample 1 and continues in the order
of the reaction cuvette ID numbers assigned to the anal-
ysis items to be measured.
[0052] After all the measurements according to the
analysis item line information table 26 or the modified
analysis item line information table 27, the procedure of
the measurements of analysis items is terminated in the
analysis unit 19 (step S8).
[0053] In the above description, the reassignment of
the reaction cuvette ID numbers has been accomplished
by exchanging two reaction cuvette ID numbers. Another
reassignment example of the reaction cuvette ID num-
bers will be described with reference to FIG. 8.
[0054] FIG. 8 illustrates another modified analysis item
line information table 28 showing reassigned reaction cu-
vette ID numbers. In FIG. 8, the analysis items to be
measured are the same as those shown in FIG. 7. The
reassignment is also conducted based on the designated
item line information table 24 shown in FIG. 3.
[0055] As understood from the modified analysis item
line information table 28 shown in FIG. 8, the reaction
cuvette ID number ’4’ categorized to the line B is skipped
so as not to be assigned to the analysis item 2 with re-
spect to the subject sample 2. Accordingly, the rest of
the analysis items are assigned to one-number shifted
reaction cuvette ID numbers. As a result, the analysis
item 2 with respect to the subject sample 2 is assigned
to the reaction cuvette ID number ’5’ categorized to the
line A. Similarly, the analysis items 2 and 4 with respect
to the subject sample 3 are inevitably assigned to the
reaction cuvette ID numbers ’9’ and ’10’ categorized to
the lines A and B, respectively.
[0056] Even after the skip of one reaction cuvette ID
number, another reaction cuvette ID number may also
be skipped according to the necessity.
[0057] As described above, the reaction cuvette 4
which was used to measure an affecting analysis item is
never used to measure an affected analysis item through
the reaction cuvettes 4 according to the embodiments
described above. Therefore, it may be possible to im-
prove accuracy of the analysis result. In addition, the ded-
icated detergent is not needed or may be less often re-
quired, compared to the prior art. This also leads to im-
provement of a throughput of the measurements since
there are few chances to skip the reaction cuvettes for
the purpose of cleaning with the dedicated detergent.
Particularly, when the reassignment is accomplished in
accordance with the embodiment shown in FIG. 7, the
throughput can be improved. In other words, the meas-
urement efficiency can be improved according to the em-
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bodiment.
[0058] In the above embodiments, it has been de-
scribed that the reaction cuvettes 4 are provided in a
single line along the reaction disk 5. For example, how-
ever, the reassignment technique described above may
be applied when the reaction cuvettes 4 are provided in
double lines along the reaction disk 5. In this example,
the reassignment may be implemented for each reaction
cuvette line.
[0059] Further, as shown in FIG. 9 which illustrates
another modified analysis item line information table 29
corresponding to the modified analysis item line informa-
tion table 28 shown in FIG. 8, the analysis item 2 to be
measured first may be assigned to any reaction cuvette
ID number (e.g., ’73’) other than one ’1’.
[0060] Instead of reassigning after determining the
measurement order by setting a priority order in advance
of the measurement, the measurement may be initiated
without setting the priority order. In this case, at the time
when a reaction cuvette ID number of the reaction cuvette
to be used for the first analysis item to be measured has
been determined for a subject sample, an analysis item
which cannot be affected through the reaction cuvette 4
may be measured with a reaction cuvette 4 given the
reaction cuvette ID number by allowing to access any
reagent. This may be conducted for each subject sample.
This measurement may require another configuration to
the clinical laboratory apparatus 18. Another configura-
tion may require to be accessible to specific reagent ap-
propriate for the non-affected analysis item and to be
capable of dispensing the reagent to the reaction cuvette
4. A control system for this measurement may, however,
be more easily formed than developing a software for
controlling the reassignment, for example, shown in FIG.
7 since it requires only to store reaction cuvette line in-
formation and position information of each reagent in a
corresponding manner and to control a reagent dispens-
ing probe movement, a reagent suction, a reagent dis-
pensation, and the like With reference to the stored in-
formation.
[0061] The embodiments of the present invention de-
scribed above are examples described only for making
it easier to understand the present invention, and are not
described for the limitation of the present invention. Con-
sequently, each component and element disclosed in the
embodiments of the present invention may be rede-
signed or modified to its equivalent within a scope of the
present invention. Furthermore, any possible combina-
tion of such components and elements may be included
in a scope of the present invention as long as an advan-
tage similar to those obtained according to the above
disclosure in the embodiments of the present invention
is obtained.
[0062] Numerous modifications and variations of the
present invention are possible in light of the above teach-
ings. It is therefore to be understood that within the scope
of the appended claims, the invention may be practiced
otherwise than as specifically described herein.

Claims

1. A clinical laboratory apparatus comprising:

a plurality of reaction cuvettes in each of which
a subject sample and a reagent are mixed;
a first dispenser configured to dispense the sub-
ject sample into each of the plurality of reaction
cuvettes;
a second dispenser configured to dispense the
reagent into each of the plurality of reaction cu-
vettes so that the subject sample and the rea-
gent are mixed;
a controller configured to categorize the plurality
of reaction cuvettes into at least first and second
groups, to designate at least first and second
analysis items among two or more analysis
items with respect to the subject sample, to con-
trol the second dispenser to avoid dispensing
the reagent relevant to the first analysis item into
the second group of the reaction cuvettes; and
an analyzer configured to analyze a mixed re-
sult.

2. The apparatus according to claim 1, wherein, when
the plurality of reaction cuvettes are linearly provid-
ed, the reaction cuvettes provided in odd-number
orders are categorized into the first group and the
reaction cuvettes provided in even-number orders
are categorized into the second group.

3. The apparatus according to claim 1, wherein the first
analysis item is designated as an analysis item
whose analysis result is affected through one of the
two or more reaction cuvettes used for the second
analysis item if the one reaction cuvette is used for
the first analysis item.

4. The apparatus according to claim 1, wherein the con-
troller assigns the plurality of reaction cuvettes to the
two or more analysis items, and, when a first reaction
cuvette of the reaction cuvettes, which is assigned
to the first analysis item, is categorized into the sec-
ond group, the controller reassigns another reaction
cuvette of the reaction cuvettes to the first analysis
item, said another reaction cuvette being catego-
rized into the first group.

5. The apparatus according to claim 1, wherein the con-
troller assigns the plurality of reaction cuvettes to the
two or more analysis items, and, when a first reaction
cuvette of the reaction cuvettes, which is assigned
to the first analysis item, is categorized into the sec-
ond group and a second reaction cuvette of the re-
action cuvettes, which is assigned to the second
analysis item, is categorized into the first group, the
controller reassigns the first reaction cuvette to the
second analysis item and the second reaction cu-
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vette to the first analysis item.

6. The apparatus according to claim 1, wherein the con-
troller assigns the plurality of reaction cuvettes to the
two or more analysis items, and, when a first reaction
cuvette of the reaction cuvettes, which is assigned
to the first analysis item, is categorized into the sec-
ond group and a second reaction cuvette of the re-
action cuvettes, which is assigned to a third analysis
item other than the first and second analysis items,
is categorized into the first group, the controller re-
assigns the first reaction cuvette to the third analysis
item and the second reaction cuvette to the first anal-
ysis item.

7. The apparatus according to claim 1, wherein, when
the plurality of reaction cuvettes are linearly provid-
ed, the reaction cuvettes provided in odd-number
orders are categorized into the first group and the
reaction cuvettes provided in even-number orders
are categorized into the second group;
wherein the controller assigns the plurality of reac-
tion cuvettes to the two or more analysis items; and

 wherein, when a first reaction cuvette, pro-
vided in the even-number order, of the reaction cu-
vettes is assigned to the first analysis item, the con-
troller skips the first reaction cuvette and reassign a
second reaction cuvette provided next to the first re-
action cuvette to the first analysis item.

8. The apparatus according to claim 1, further compris-
ing an input unit configured to input an instruction,
wherein the controller designates the at least first
and second analysis items in accordance with the
instruction.

9. A method of controlling a reagent dispensation in a
clinical laboratory apparatus including a plurality of
reaction cuvettes in each of which a subject sample
and a reagent are mixed, a first dispenser configured
to dispense the subject sample into each of the plu-
rality of reaction cuvettes, a second dispenser con-
figured to dispense the reagent into each of the plu-
rality of reaction cuvettes so that the subject sample
and the reagent are mixed, and an analyzer config-
ured to analyze a mixed result, the method compris-
ing:

categorizing the plurality of reaction cuvettes in-
to at least first and second groups;
designating at least first and second analysis
items among two or more analysis items with
respect to the subject sample; and
controlling the second dispenser to avoid dis-
pensing the reagent relevant to the first analysis
item into the second group of the reaction cu-
vettes and dispensing the reagent relevant to
the second analysis item into the first group of

the reaction cuvettes.

10. The method according to claim 9, wherein, when the
plurality of reaction cuvettes are linearly provided,
the reaction cuvettes provided in odd-number orders
are categorized into the first group and the reaction
cuvettes provided in even-number orders are cate-
gorized into the second group.

11. The method according to claim 9, wherein the first
analysis item is designated as an analysis item
whose analysis result is affected through one of the
two or more reaction cuvettes used for the second
analysis item if the one reaction cuvette is used for
the first analysis item.

12. The method according to claim 9, wherein the plu-
rality of reaction cuvettes are assigned to the two or
more analysis items, and, when a first reaction cu-
vette of the reaction cuvettes, which is assigned to
the first analysis item, is categorized into the second
group, another reaction cuvette of the reaction cu-
vettes is reassigned to the first analysis item, said
another reaction cuvette being categorized into the
first group.

13. The method according to claim 9, wherein the plu-
rality of reaction cuvettes are assigned to the two or
more analysis items, and, when a first reaction cu-
vette of the reaction cuvettes, which is assigned to
the first analysis item, is categorized into the second
group and a second reaction cuvette of the reaction
cuvettes, which is assigned to the second analysis
item, is categorized into the first group, the first re-
action cuvette is reassigned to the second analysis
item and the second reaction cuvette is reassigned
to the first analysis item.

14. The method according to claim 9, wherein the plu-
rality of reaction cuvettes are assigned to the two or
more analysis items, and, when a first reaction cu-
vette of the reaction cuvettes, which is assigned to
the first analysis item, is categorized into the second
group and a second reaction cuvette of the reaction
cuvettes, which is assigned to a third analysis item
other than the first and second analysis items, is cat-
egorized into the first group, the first reaction cuvette
is reassigned to the third analysis item and the sec-
ond reaction cuvette is reassigned to the first anal-
ysis item.

15. The method according to claim 9, wherein, when the
plurality of reaction cuvettes are linearly provided,
the reaction cuvettes provided in odd-number orders
are categorized into the first group and the reaction
cuvettes provided in even-number orders are cate-
gorized into the second group;
wherein the plurality of reaction cuvettes are as-
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signed to the two or more analysis items; and
wherein, when a first reaction cuvette, provided in
the even-number order, of the reaction cuvettes is
assigned to the first analysis item, the first reaction
cuvette is skipped and a second reaction cuvette pro-
vided next to the first reaction cuvette is assigned to
the first analysis item.

16. The apparatus according to claim 9, wherein the at
least first and second analysis items are designated
in accordance with an instruction input through an
input unit.
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